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I.  Executive Summary 
Telecommuting is an emerging phenomenon in the United States, as an alternative to the 
daily commute.  Pushing forward the frontier of research on telecommuting behavior, this paper 
looked at data from the 2001 National Household Travel Survey (N=25,432) to analyze 
relationships between socioeconomic and household variables, travel characteristics, 
technological characteristics and the proclivity to telecommute.  Most importantly, ownership of 
and access to telecommunications were looked at for the first time on a national scale.    
 Overall, the number of people telecommuting has remained low.  Only 9.5% of 
respondents reported engaging in telecommuting, with 5.2% working from home frequently and 
4.3% of respondents working from home infrequently.  Statistical analysis involves estimation of 
binary logistic regression models and ordered logit models to look at the effects of independent 
variables on 2 dependent variables (telecommuting and frequency of telecommuting).  Similar 
results were obtained using both variables.  Telecommuting was positively associated with 
respondents who were male, had higher levels of education, higher household incomes, a greater 
number of telephones in the house, access to the internet from both home and work, access to 
rail, and had greater distances to travel to work.  Age, household type, and CMSA also had 
positive relationships with working from home.  Conversely, working full-time and a greater 
number of household vehicles had an adverse effect on telecommuting. 
Results of the analysis suggest that policies that succeed in increasing level of education 
and income will have positive effects on telecommuting.  Additionally, greater market 
penetration of telecommunications may lead to the adoption of telecommuting as a real 
alternative to the traditional workplace.  As high-speed internet access and wireless 
communication devices become more prevalent, Americans will have greater ability to 
communicate from home to the workplace.   
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II.  Introduction 
 Though suburban sprawl has created polycentric metropolitan areas, highway congestion 
has continued to place a strain on urban transportation systems.  With increasing congestion on 
the horizon in most, if not all major cities in the United States, workers are looking for 
alternatives to the “daily commute.”  Telecommuting is one alternative gaining momentum in 
recent years as improvements in technology have allowed many employees to work out of their 
homes, both part-time and full-time.  Internet service has become more readily available, and the 
speed of communication through the internet has increased dramatically with the introduction of 
high speed cable modem and DSL service.  More and more Americans are also armed with 
cellular telephones, which now provide users with text messaging, voice mail, and even e-mail 
access.   
 Despite the access to technology, not all workers are able or willing to work from home.  
Job characteristics and employer preferences limit the ability to telecommute.  Many industries – 
such as teaching and the legal profession – are highly dependent on face-to-face interaction.  
Other industries require on-site labor and teamwork – such as engineering, assembly, and 
construction.  Aside from the requirements of a job, many people feel that their ability to receive 
promotions and climb the “ladder” in the workplace would be adversely affected by working 
from home.  
While not everyone will be able to work from home, telecommuting has significant 
potential benefits for both employees and their employers, including greater productivity, more 
flexible schedules, decreased congestion along highways, and lower vehicle miles traveled.  
Employees working from home have more time to spend with their families and independence in 
their work environment.  By encouraging alternative options to traditional 9 to 5 work schedules, 
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employers may attract higher qualified candidates looking for ways to avoid sitting in traffic and 
increase their quality of life.  The benefits of telecommuting are also attractive to local 
government.  Keeping extra automobiles off arterials and highways reduces pollution from 
congestion and takes pressure off municipalities to spend more money on road building and 
traffic management.   
 
III.  Literature Review  
Policy-makers have long emphasized the potential impact of telecommuting on reducing 
single-occupant vehicle commuters, improving rush-hour commute conditions, increasing 
flexibility for American workers, and reducing operating costs for businesses.  However, for a 
long time, the number of Americans working from home has been limited.  Both national and 
regional based surveys conducted throughout the 1980s and 1990s revealed that while a large 
proportion of people were interested in the option of telecommuting to their job, actual numbers 
were much smaller. Predictions that 16% of the workforce would be working from home by 
1995 were heavily optimistic (1).  However, in the past few years, the number of people engaged 
in telecommuting has jumped up drastically. In 2000, Pratt (2) found that the number of persons 
working from home as a percentage of total workers had reached 16%.  According to the 2003 
American Interactive Consumer Survey (3), home based telework in the U.S. has jumped nearly 
40% since 2001.  It appears, on the surface, that access to broadband internet and new wireless 
applications have sparked this surge.  In order to understand why individuals engage in this 
behavior, researchers have investigated the preference for telecommuting and the factors that 
influence frequency of working from home (Table 1).   
Much of the research focuses on socioeconomic characteristics.  Several studies 
(4,5,6,7,8) have found that males are overwhelmingly more likely to telecommute than females.  
   
5 
According to Drucker and Khattak (4), this may suggest a social and organizational bias against 
females occupying positions of responsibility and flexibility.  Drucker and Khattak (4), in their 
analysis of approximately 30,000 people residing in urban households from the 1995 Nationwide 
Personal Transportation Survey (NPTS), also found income and education to have a positive 
relationship with telecommuting.  This supports the claim that knowledge and work experience 
and occupations demanding a high level of education are associated with increased frequency of 
working from home.  Additionally, graduate education was found to have the biggest impact on 
the frequency in which workers engaged in telecommuting (4).  Despite these findings, education 
has not been conclusively linked to telecommuting.  Results from a survey of 628 city of San 
Diego employees (9) found education to be an insignificant variable in telecommuting behavior. 
Family and household characteristics also play a significant role in preference for 
telecommuting.  Mannering and Mokhtarian (7) found that household size, small children, and 
feelings of family devotion lead to increased propensity to telecommute, indicating that those 
who have strong family commitments may prefer to work from home for convenience and in 
order to serve the role of parent and employee simultaneously.  Other studies (6,10) also found 
that those with strong desires to spend increased amounts of time at home with family had higher 
stated preferences for working from home.  However, there are indications that workers prefer a 
separation of home and work.  
Drucker and Khattak (4) and Peter, Tijdens, and Wetzels (11) found small children to 
have a positive relationship with telecommuting.  While presence of children influenced 
telecommuting in two-parent families, single parents were less likely to work from home, partly 
due to lack of opportunity.  
Job type and characteristics of work environments and corporate attitudes toward flexible 
working arrangements all have an impact on propensity to telecommute.  Mannering and 
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Mokhtarian (7) found that overall flexibility in an employee’s schedule and his/her preferences 
for working alone increase the likelihood of working from home.  While years of tenure with a 
current employer seems likely to be correlated with telecommuting due to increased level of 
trust, research indicates that there is insignificant evidence to show a specific relationship (5,8), 
while Mannering and Mokhtarian (7) even found a negative relationship.  Handy and Mokhtarian 
(8) found supervisors more likely to telecommute, though most studies indicate that supervisory 
positions are negatively associated with working from home (5,7), simply because these roles 
entail the management of other workers which is nearly impossible from home in most 
industries.  Pratt (2) suggests that telecommuting among managers will continue to increase as 
sales professionals and other professional staff become increasingly based from home.  Peters, 
Tijdens, and Wetzels (11) found that the existence of multiple offices for a business also 
increased the likelihood of telecommuting, possibly because of a diminished importance of 
centrality in corporate attitude.    
A majority of studies rely on revealed behavior to denote a preference for telecommuting; 
however, stated preference surveys may prove better indicators of willingness to telecommute.  
A majority of workers (86%), according to Teo, Lim, and Wai (6) stated that they would prefer 
to work at home if their company offered them the option and they felt that this was an 
acceptable alternative.  Along these lines, Belanger (5) suggests that individuals may be hesitant 
to telecommute if they feel that it will hinder their careers.  Additional research (8,10) notes that 
social conventions and employer preference for observing the work of employees contributes to 
an overall lack of opportunity for workers who wish to telecommute.  Finally, workaholism has 
been shown to be a contributing factor in telecommuting (9).  Unlike those people who feel a 
need for interaction in the workplace, workaholics prefer the quiet and seclusion of working 
from home.   
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Studies have looked at travel characteristics in relation to telecommuting.  Drucker and 
Khattak (4) found those living in rural locations, those with more vehicles, and those with 
significant parking charges at work all exhibited greater propensity to telecommute.  Commute 
time was interestingly inversely related, contradicting the common belief that those with long 
commute time would prefer to work from home and avoid congestion.  However, other studies 
based in California (8,9) and the Netherlands (11) have found travel time to work to have a 
positive relationship with telecommuting, indicating that levels of congestion in certain urban 
areas may have a greater impact on decision-making. 
Access to technology, as a factor for telecommuting, is an area within the literature that 
has yet to be sufficiently explored.  Research indicates that computer usage and ownership has an 
insignificant effect on telecommuting, and in some cases people working from home used their 
computer less frequently than those at the office (5,11). While Mannering and Mokhtarian (7) 
found that access to laptop computers in the workplace has a positive relationship with 
telecommuting, the fact that respondents represented city employees and political appointees 
may restrict the importance of these findings. It is important to note that widespread access to 
high-speed telecommunications has improved tremendously in the past several years, and has 
increased the capacity for personal computing as a factor in telecommuting. In gaining greater 
insight on the current state of telecommuting and the impact of technology, future research 
should investigate the role of cellular phones, access to internet, Personal Digital Assistants 
(PDAs), Global Positioning System (GPS) devices and other telecommunications innovations 
that have become more commonplace in recent years.   
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Table 1: Literature Review 
Author Drucker 
and Khattak 
(2000) 
Belanger 
(1998) 
Mokhtarian and 
Salomon (1996) 
 
Teo, Lim, 
and Wai 
(1998) 
Mannering 
and 
Mokhtarian 
(1995) 
Handy and 
Mokhtarian 
(1996) 
Mokhtarian 
and Bagley 
(2000) 
Study Quality High Limited High Limited High High Limited 
Method 1995 NPTS  
household, 
person and 
trip data 
Survey 
comparing 
t.c. with 
non-t.c. 
Survey of City of 
San Diego 
employees 
Survey of a 
leading IT 
org in 
Singapore 
California 
franchise tax 
board, SF 
public 
utilities 
comm., 
1991,1992 
Caltrans 
Statewide 
Survey; CA 
telecommute 
pilot prog. 
Neigh-
borhood 
Telecenters 
Project 
Location / 
Sample Size 
Nationwide 
N=42,033 
HH 
N=95,360 
persons 
Virginia  
N=71 
San Diego N=628 Singapore 
N=294 
California 
(1992) 
N=90 
N=90 
N=628 
N=13,000 for 
Caltrans 
survey 
California 
N=188 
Relation to 
Telecom 
  Revealed Stated Stated   Stated  
 Age - Insig. Insig. -   Insig.   
 Male + + Insig - + + +  
 Education +  Insig. Insig    - 
 HH Size      +   
 Single +        
 Income +     +   
 #children Insig.        
 Small 
children 
+  +   +   
Family 
devotion 
    + +  + 
 Rural  +        
 Comm.time -  Insig +     
 PT work +        
 Parking 
charge  
+        
 vehicles            +  Insig Insig     
 Tenure 
w/employer 
 Insig.    - Insig  
Pref to work 
alone 
     +   
Job Suitability      +  + 
Ability to 
borrow 
technology 
     +   
Supervisory 
role  
 -    +/- +  
Accept in 
workplace 
    +   + 
Computer 
skills 
 Insig.       
Own PC  Insig.     Insig.  
Cell phone 
ownership 
        
Web Access         
         
   
9 
The main weaknesses in the current body of research include disparity among findings, 
geographical restrictions of data sets, and the relatively small sample sizes in data sets used by 
researchers.  Though findings indicate clear relationships for gender and income, small children, 
family devotion, preference for working alone, and acceptability in the workplace, some 
important variables – including travel time and computer access – have mixed results.  In 
addition, a large proportion of studies have been conducted using surveys from the State of 
California, which may hinder application of findings to older metropolitan areas – most notably, 
Boston and New York City, where a higher percentage of the workforce takes public 
transportation.  A majority of studies have analyzed workers by industry or specific organization.  
Studies that look exclusively at IT or the San Diego city government may hold inherent biases 
for or against telecommuting.  The most glaring deficiency in the research is the size of samples 
used.  Only Drucker and Khattak (2) and Handy and Mokhtarian (6) have looked at samples with 
thousands of subjects.  Analyzing data from an aggregate source, such as the 2001 NHTS survey, 
may help provide information about the population as a whole.   
 
IV.  Study Objectives 
 As an update to the Drucker and Khattak (4) analysis of the 1995 NPTS, this study is 
intended to provide an overview of the current state of telecommuting, assessing what percentage 
of people are engaging in this behavior and whether or not working from home is becoming 
more popular in the workplace.  Another objective is to determine the influence of independent 
variables on telecommuting, specifically the significance of access to technology and recent 
innovations in telecommunications (internet access and cellular phones) on telecommuting.  
Creating interaction variables incorporating internet access and other demographic factors will 
help further explore the effect of technology on telecommuting.  Finally, the study will attempt 
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to compare the differences between metropolitan areas to assess whether there is a geographical 
influence on working from home.  Results from the analysis will have implications on 
transportation policy and provide direction for future research.   
 
V.  Conceptual Structure  
This paper is structured around the analysis of data on travel behavior.  There are a number of 
variables that can influence a person’s likelihood of working at home part-time or everyday.  It 
seems likely that people who are self-employed, working in high tech industries or consulting 
would have more opportunities to alter their work schedule and environment.  Whether someone 
has access to the internet at home or has small children could also play a major role in choosing 
to telecommute.  In order to determine if there are specific indicators that contribute to the 
likelihood of workers to telecommute, this study will analyze socioeconomic, travel, job, family, 
and technological characteristics to see if there are direct correlations with telecommuting.   
 
Figure 1: Conceptual Structure 
 
 
 
 
 
 
 
 
 
Socioeconomic
Characteristics
Telecommuting
Household  
Characteristics
Travel  
Characteristics 
Job  
Characteristics
Technology
INDEPENDENT 
VARIABLES 
INPUTS
DEPENDENT 
VARIABLE 
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VI.  Data Sources 
 In order to paint an accurate picture regarding the most recent data on telecommuting 
behavior, the study will analyze the results to the 2001 Nationwide Household Transportation 
Survey (NHTS).  The NHTS is the integration of two national travel surveys: the Federal 
Highway Administration-sponsored Nationwide Personal Transportation Survey (NPTS) – taken 
every five years – and the Bureau of Transportation Statistics-sponsored American Travel 
Survey. The 2001 NHTS provides information gathered through Computer Aided Telephone 
Interview (CATI) on approximately 95,000 people and 40,000 households. While persons were 
randomly sampled from all 50 states, proportionate to state population, there are several metro 
areas that are more heavily represented.  A weight variable is included in the data set to account 
for over sampling of certain cities.  However, since this analysis only involves a subset of the 
sample, the weight variable is not necessary in running descriptive and multivariate statistics. 
Home work data were obtained from 2 different questions.  One question asked whether 
or not a person worked from home instead of a designated work site in the past 2 months, while 
the second asked about the frequency of telecommuting.  Possible responses were "almost 
everyday", "once a week or more", "once a month or more", "a few times a year", or "once a 
year". Respondents who answered no to working from home in the past 2 months were not asked 
the question about frequency.  For analysis purposes, responses of “almost everyday” and “once 
a week or more” were grouped into the category Frequent; responses of "once a month or more" 
and "a few times a year" were grouped in the category Infrequent.  Those who were not asked 
about frequency of telecommuting were those who answered that they did not work from home 
and were placed in the category Never.   
The 2001 NHTS contained several datasets on households, persons, and vehicles.  This 
study looked at data from the person dataset.  To ensure conceptual validity, the sample was 
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restricted to respondents of working age.  Respondents 16 years old and younger were removed 
from the analysis.  However, those over the age of 65 were kept in the dataset because many of 
them reported working part-time or full-time.  While many elderly individuals are retired or 
physically challenged, they may be more likely to work part-time out of the home. The sample 
was further limited to only those respondents reporting a numeric value for distance to work, 
eliminating approximately 20,000 cases of people who likely do not work. Twenty-four 
independent variables were identified as appropriate variables based on prior research and the 
desire to model the effects of new technology variables focusing on telephone and internet usage. 
The 2 dependent variables are representative of home-work. 
This method of measuring working from home allows for subjectivity in respondents 
interpretations of working from home and relies on respondents to provide accurate accounts of 
their past behavior.   Despite the room for inaccuracies, the 2001 NHTS overcomes some of the 
weaknesses in samples used in prior research on telecommuting.  The survey provides a 
representative sampling of the American general population, a large sample, and a 
geographically diverse sample.  In addition, because the 2001 NHTS asks about actual travel 
behavior, the survey provides insight into revealed preferences rather than stated preferences. 
 
VII.  Variables and Hypothesized Relationships  
Table 2 shows descriptive statistics for independent and dependent variables in the 
analysis.  The sample included 25,432 respondents.  According to this survey, 9.5% of the 
sample work from home, 5.3% of these people do so frequently and 4.2% infrequently.  These 
numbers represent a slight decrease from the previous study conducted by Drucker and Khattak 
(4), which found that 8.7% of respondent worked from home frequently and 4.7% respondents 
worked from home infrequently.  This negative change challenges assumptions that Americans 
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have an increased desire for working from home.  While it is difficult to say whether any 
independent variable has a causal effect on telecommuting, there are several factors that are 
expected to have a significant relationship with telecommuting.   
Prior research has not dealt adequately with the effects of new telecommunications 
technology on telecommuting.  Being that advances in technology are enabling telecommuting to 
become a viable alternative for many workers and new variables have become available in the 
2001 NHTS, it is important to consider their impacts in this analysis. According to the 
Nielson/Net Ratings, access to the internet is growing at tremendous rates (13).  82% of 
respondents indicated having general access to the internet.  As the most likely requirement for 
telecommuting, home internet access is expected to play a major role in whether or not someone 
works from home.  Recent reports state that 75% of Americans over the age of 2 now have 
access to the internet at home, up from 66% in 2003 (13).  This is in-line with results from this 
study, which show 65% of respondents have access to the internet at home.  Looking at the 
difference between the percentage of people telecommuting and those with internet access at 
home gives an upper bound on how many more people could potentially work from home at the 
time of the study.  Of course the actual potential is dependent on many other factors, including 
work type and socioeconomics.   
Descriptive statistics reveal that 47% of respondents have access to the internet at work.  
While access at work is expected to have a positive relationship with telecommuting, this may be 
correlated with a high level of education and job category.   
Variables on telephone ownership are also new to the 2001 NHTS survey.  Descriptive 
statistics reveal that the average household possesses 1.28 cellular phones and 1.32 land lines.  
Telephone use is also expected to have a significant impact on telecommuting. Cell phones allow 
people to contact fellow colleagues on the move.  Additional land lines in the home may indicate 
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telephone lines used for DSL or fax usage.  These can be termed as technology access decisions 
and depend on such socioeconomic variables as a person’s age, gender, income, etc.   
Household vehicle data represents another technology with a major role in transportation 
to and from employment.  Respondents reported owning 2.44 vehicles on average.  However, the 
effect of number of household vehicles is difficult to determine.  On the one hand, those with 
fewer vehicles would be inclined to work from home because it eliminates the need for travel.  
At the same time, number of vehicles is likely correlated with income, which would indicate that 
those owning more vehicles may have more flexibility in their work. 
There are a number of variables related to accessibility and work that are significant in 
terms of their policy sensitivity, meaning they are influenced heavily by policy decisions.    
Respondents indicated that the average commute distance was 12.95 miles, taking an average of 
22.4 minutes.  Those with long commute times and distance to work are expected to have a 
positive relationship with telecommuting, as workers may opt to work from home on a part-time 
basis to reduce their weekly driving time.  While 76% of respondents live in urban areas, only 
16% have access to rail nearby.  Rural workers are hypothesized to work from home more 
frequently since they are most likely farther away from jobs than those living in urban areas.  
The availability of heavy rail is expected to have a negative relationship with telecommuting, 
considering these workers may have chosen to live near a commuter rail line in order to get to 
work.  Finally, work hours are expected to have mixed effects on telecommuting behavior.   82% 
of respondents reported working full-time.  Those who work part-time may do so because they 
telecommute and can set their own hours.  However, part-time jobs are often characterized as 
low-wage retail or service jobs that do not provide workers with the opportunity to telecommute.    
Socioeconomic variables serve as controls in this study.  Descriptive statistics reveal the 
mean age of respondents was 41 years old and there were a relatively even number of males and 
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females.  The sample was diverse in level of education, household type, and geographical 
representation.  Additionally, the sample had a mean household income of $55,000.   
Gender is expected to be a significant factor as males have traditionally worked at home 
more.  However, gender may be inherently tied into income and level of responsibility awarded 
in the workplace.  Females are expected to work from home less often, presumably because they 
are not offered the opportunity to telecommute as frequently as males.  Age is not expected to 
have a significant relationship with telecommuting because while younger workers may not have 
earned the trust that is given to older employees, they often have greater knowledge of the 
communication technology and are willing to work part-time.  Education is expected to play a 
role in telecommuting behavior, primarily because most telecommuting involves a high degree 
of knowledge about computer software, hardware, and communication equipment.  However, 
there may be diminishing returns to the level of education as more educated people often are in 
positions of management, in which case they would be required to interact with employees in the 
workplace.  Income is another variable that is expected to have a positive effect on 
telecommuting to a certain degree.  Higher incomes may be highly dependent on higher levels of 
education and job category, which would provide greater salaries and allow people to buy the 
necessary technology needed.  household type should play a role.  Workers with small children 
have indicated that they would like to stay at home, while single parents may not have great 
flexibility in their jobs.  Also, workers with older children are expected to be less likely to work 
from home because they are older and have less family obligations in the home.   
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Table 2: Variables Derived from 2001 NHTS 
Variable Character Description Value NHTS Source Variable Frequency 
(N=25,432) 
Mean SD 
Telecommuting Yes, in past 2 months 1 WKFRMHM2M 2426 9.5% .10 .294 
 No 0 WKFRMHM2M 23006 90.5   
Frequency of  Never 0 WKFRMHMXX 23006 90.5 .15 .481 
Telecommuting Infrequent 1 WKFRMHMXX 1074 4.2   
 Frequent 2 WKFRMHMXX 1341 5.3   
Age Years Scale R_AGE -    * - 41.93 13.19 
Gender Male 1 R_SEX 13005 51.1 .51 .50 
 Female 0 R_SEX 12427 48.9   
Single Single 1 LIF_CYC 2275 8.9 .09 .285 
 Otherwise 0 LIF_CYC 23157 91.1   
Parent, young  2 Adults, child 0-5 1 LIF_CYC 4357 17.1 .17 .377 
Child Otherwise 0 LIF_CYC 21075 82.9   
Single Parent,  1 Adult, child 0-5 1 LIF_CYC 194 .8 .01 .087 
young child Otherwise 0 LIF_CYC 25238 99.2   
Parent, older  2 Adults, child 6-21 1 LIF_CYC 8025 31.6 .32 .465 
Child Otherwise 0 LIF_CYC 17407 68.4   
Single Parent,  1 Adult, child 6-21 1 LIF_CYC 786 3.1 .03 .173 
Older child Otherwise 0 LIF_CYC 24646 96.9   
Less than High  Less than High School 1 EDUC 1967 7.7 .08 .267 
School Education Otherwise 0 EDUC 23465 92.3   
High School  High school or equiv 1 EDUC 8281 32.6 .33 .469 
Education Otherwise 0 EDUC 17151 67.4   
College  Some or all college 1 EDUC 11344 44.6 .45 .497 
Education Otherwise 0 EDUC 14088 55.4   
Graduate  Some or all grad school 1 EDUC 3770 14.8 .15 .356 
Education Otherwise 0 EDUC 21662 85.2   
Family Income Multiples of $5000  Scale HHFAMINC - - 11.67 4.90 
Full-time  Full-time Work 1 WKFTPT 20802 81.9 .82 .386 
 Part-time Work 0 WKFTPT 4619 18.1   
# HH Vehicles # Vehicles in HH Scale HHVEHCNT -  - 2.46 1.246 
Rail Heavy Rail is available 1 RAIL 3788 14.9 .15 .356 
 Otherwise 0 RAIL 21644 85.1   
Urban Live in Urban area 1 URBAN 19310 75.9 .76 .428 
 Live in Rural Area 0 URBAN 6122 24.1   
Boston CMSA 1122 1 HHCMSA 619 2.4 - - 
Chicago  CMSA 1602 1 HHCMSA 722 2.8 - - 
Cincinnati CMSA 1642 1 HHCMSA 185 0.7 - - 
Cleveland  CMSA 1692 1 HHCMSA 327 1.3 - - 
Dallas Ft. Worth  CMSA 1922 1 HHCMSA 337 1.3 - - 
Denver CMSA 2082 1 HHCMSA 299 1.2 - - 
Detroit CMSA 2162 1 HHCMSA 442 1.7 - - 
Houston CMSA 3362 1 HHCMSA 307 1.2 - - 
Los Angeles CMSA 4472 1 HHCMSA 1033 4.1 - - 
Miami CMSA 4992 1 HHCMSA 220 0.9 - - 
Milwaukee CMSA 5082 1 HHCMSA 186 0.7 - - 
New York CMSA 5602 1 HHCMSA 1462 5.7 - - 
Philadelphia CMSA 6162 1 HHCMSA 504 2.0 - - 
Portland CMSA 6442 1 HHCMSA 230 0.9 - - 
Sacramento CMSA 6922 1 HHCMSA 200 0.8 - - 
San Francisco CMSA 7362 1 HHCMSA 630 2.5 - - 
Seattle CMSA 7602 1 HHCMSA 392 1.5 - - 
Wash DC – Balt. CMSA 8872  1 HHCMSA 724 2.8 - - 
Miles to Work Miles to Work Scale DISTTOWK - - 12.95 14.786 
Commute Time Commute Time Scale TIMETOWK - - 22.60 18.729 
# HH Cell Phones # HH Cell Phones Scale TELCELL - - 1.28 1.028 
# HH Land Lines  # HH Land Lines  Scale TELLAND - - 1.32 .609 
# HH Total Phones # Total Phone Scale TELTOTL - - 2.60 1.333 
Access to Internet Access to Web in gen 1 WEBACC 20857 82.0 .82 .384 
 Otherwise 0 WEBACC 4575 18.0   
Home Internet Home Access to Web 1 WEBHOME 16515 64.9 .65 .477 
 Otherwise 0 WEBHOME 8917 35.1   
Work Internet Access to Web at work 1 WEBWORK 11841 46.6 .47 .499 
 Otherwise 0 WEBWORK 13591 53.4   
* Dashes signify inapplicable categories 
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This study will attempt to evaluate telecommuting behavior across the United States.  The 
study will look at levels of usage in 18 different metropolitan areas, identifying cities with 
significant positive or negative relationships to telecommuting. While a city may be friendlier 
towards pedestrians and bicyclists or offer alternative transportation measures to alleviate 
congestion, there is not expected to be a geographical difference in telecommuting.  Data is 
collected for Consolidated Metropolitan Statistical Areas (CMSA), which typically extend far 
beyond city limits and can include jurisdictions from multiple states. 
 In an attempt to gain further insight into the effect of internet access in telecommuting, 
this study examines interactions between home access to the internet (WEBHOME) and several 
demographic variables.  There is a perception that certain cities in the U.S. attract and support a 
more progressive workforce.  Interacting internet access with CMSA is expected to indicate that 
San Francisco, New York, and Seattle are likely to stand out from other areas.  There may be 
significant interactions between level of education and access to internet since education and 
technology are often tied together. This information is based on data from the National 
Telecommunications and Information Administration indicating that those with college degrees 
or higher are ten times more likely to have Internet access at work as persons with only some 
high school education and eight times more likely to have access at home (14).  Based on 
previous research showing that those living in rural locations have longer commutes and less 
transportation choices, there is expected to be significant interactions between access to internet 
and rural location as well as a lack of access to rail.  Finally, it is possible the interaction between 
access to internet at home and work is important.  People who have access at all locations may 
have laptop computers and have a much easier time telecommuting.   
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Table 3: Interaction Variables Created from 2001 NHTS  
Variable Character Description Value Frequency 
(N=25,432) 
Web*Boston  1 if Yes to Both 1 541 2.1 
 Otherwise 0 24891 97.9 
Web*Chicago 1 if Yes to Both 1 595 2.3 
 Otherwise 0 24837 97.7 
Web*Cincinnati 1 if Yes to Both 1 150 0.6 
 Otherwise 0 25282 99.4 
Web*Cleveland 1 if Yes to Both 1 254 1.0 
 Otherwise 0 25178 99.0 
Web*Dallas 1 if Yes to Both 1 296 1.2 
 Otherwise 0 25136 98.8 
Web*Denver 1 if Yes to Both 1 258 1.0 
 Otherwise 0 25174 99.0 
Web*Detroit 1 if Yes to Both 1 385 1.5 
 Otherwise 0 25047 98.5 
Web*Houston 1 if Yes to Both 1 264 1.0 
 Otherwise 0 25168 99.0 
Web*Los Angeles 1 if Yes to Both 1 836 3.3 
 Otherwise 0 24596 96.7 
Web*Miami 1 if Yes to Both 1 178 0.7 
 Otherwise 0 25254 99.3 
Web*Milwaukee 1 if Yes to Both 1 143 0.6 
 Otherwise 0 25289 99.4 
Web*New York 1 if Yes to Both 1 1207 4.7 
 Otherwise 0 24225 95.3 
Web*Philadelphia 1 if Yes to Both 1 429 1.7 
 Otherwise 0 25003 98.3 
Web*Portland 1 if Yes to Both 1 200 0.8 
 Otherwise 0 25232 99.2 
Web*San Francisco 1 if Yes to Both 1 548 2.2 
 Otherwise 0 24884 97.8 
Web*Seattle 1 if Yes to Both 1 357 1.4 
 Otherwise 0 25075 98.6 
Web*Washington DC 1 if Yes to Both 1 627 2.5 
 Otherwise 0 24805 97.5 
Web* Other CMSA 1 if Yes to Both 1 13411 52.7 
 Otherwise 0 12021 47.3 
Web*Less than High 1 if Yes to Both 1 1114 4.4 
School Education Otherwise 0 24318 95.6 
Web*High School  1 if Yes to Both 1 5775 22.7 
Education Otherwise 0 19657 77.3 
Web*College  1 if Yes to Both 1 10306 40.5 
Education Otherwise 0 15126 59.5 
Web*Graduate  1 if Yes to Both 1 3625 14.3 
Education Otherwise 0 21807 85.7 
Web*Rail 1 if Yes to Both 1 3178 12.5 
 Otherwise 0 22254 87.5 
Web*Male 1 if Yes to Both 1 10581 41.6 
 Otherwise 0 14851 58.4 
Web*Full-Time 1 if Yes to Both 1 13468 53.0 
 Otherwise  0 11964 47.0 
Web*Web Access (work) 1 if Yes to Both 1 9336 36.7 
 Otherwise  0 16096 63.3 
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VIII.  Methodology 
 In order to get a clear sense of survey responses and relationships between variables, 
univariate and multivariate procedures were conducted.  Basic descriptive statistics were 
calculated for both dependent and independent variables in the study, with frequencies, means 
and standard deviation being reported (Table 1).  Regression models were used to find effects of 
parameters on telecommuting behavior.  However, since both dependent variables consist of 
discrete values, linear regression was ruled out.  A binary logistic regression model was used for 
measuring factors on the binary response variable “Telecommuting” to show which variables 
had a significant relationship with working from home.  The home-work frequency variable 
“Frequency of Telecommuting” included 3 ordered categories – never, infrequent, and frequent 
telecommuting.  Considering this variable as an ordered response, an ordinal logit regression was 
used.  This type of regression successfully models the dependence of a polytomous ordinal 
response on a set of predictors, which can be factors or covariates.   After looking at constituent 
effectsa on telecommuting behavior, subsequent regressions were conducted to test for 
significant interactions in both the binary logistic model and the ordinal logit regression.  Chi-
square tests revealed that all regression models were significant at (.000).   
Data on the ordered response variable “Frequency of Telecommuting” was only collected 
for respondents who answered yes to telecommuting.  In stated preference questions, the 
resulting missing data is due to sample selection and can lead to bias because the sample is no 
longer random.  However, in this case those people not being asked about frequency have 
already stated that they do not work from home, and so are assigned a value of 0 to reflect that 
they never engage in telecommuting.    
                                                 
a In multivariate regression, parameters are often referred to as “main effects”.  “Constituent effects” is a more 
appropriate term, indicating that the effect of X1β1 on the dependent variable is conditional upon the value of 
another independent variable (12).  
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IX.  Results  
Despite analyzing different dependent variables – one binary variable and one ordered 
response variable – models returned very similar results and consistent findings on significant 
predictor variables.  Part of the reason lies in the fact that frequency of telecommuting is a 
conditional response question in the 2001 NHTS survey, only asked to participants if they 
answered yes to telecommuting in the past 2 months.  Another reason the results are very similar 
is due to the large sample size (N=25,432). There are latent influences of factors not investigated 
in this study – including occupational characteristics, work environment, and choice constraints – 
that are represented through the constant term.  The fact that the constant term is negative in all 
models indicates that factors not analyzed in this study, when considered together, would have a 
negative impact on telecommuting behavior.  See Table 4 and 5 for results from the binary 
logistic regression model and ordinal regression model respectively.   See Table 7 and 8 for 
results when interaction variables are included in these models.  
Results from the main effects models show that variables involving access to 
telecommunications had the most significant influence on telecommuting.  A greater number of 
landline telephones had a positive relationship with telecommuting.  Similarly, home and work 
internet access were significant at p=.000 in both main effects models.  In the binary logistic 
model, people reporting access to the internet from work were 2.3 times more likely to 
telecommute than those who did not have access and those with home access were 1.78 times as 
likely.  Those with access at work may be more likely to work from home because they work in 
an industry more conducive to telecommuting.  While internet connection in the house is an 
important tool for communicating with colleagues and clients, many households access the 
internet regardless of whether they use it for work or not.  The binary logistic model indicated 
that for each additional land line installed in a home, the likelihood of working from home 
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increases by 1.4 times.  This is consistent with expectations, since additional land lines are often 
dedicated to use for computer modems and fax machines – essential tools for communicating 
with work colleagues from home.  Cell phone ownership had a significant positive effect on 
telecommuting in the binary logistic model – households were 1.7 times more likely to 
telecommute with every additional cell phone in the house (p=.018). However cell phone 
ownership did not affect the frequency of telecommuting.   
A significant factor that had a negative relationship with telecommuting was the number 
of vehicles per household (p=.000 in both main effects models).  It is unclear whether people 
who own more vehicles are actually averse to working from home. It is probably more likely that 
those who never telecommute would buy a car to travel to the workplace, while those who work 
from home may wish to save money by not buying a car.  Interestingly, there was a negative 
correlation between the number of vehicles in a household and access to rail.  In addition, access 
to rail has a significant positive relationship with telecommuting. 
Those with longer commute distances to work were found to be slightly more likely to 
work from home, confirming the stated hypothesis that traveling is a derived demand.  It is 
interesting to note, however, that while Miles to Work and Commute Time are correlated (See 
Table 6),   commute time has no significant effect on telecommuting.  This could possibly be the 
result of self reporting – as those working from home might discount their commute time to 
reflect this change in location.  Working full-time was also found to play a negative role in 
telecommuting.  This may be the case because there is less flexibility in full-time positions than 
part-time positions.  In many industries as well as public sector work, full-time employees are 
expected to work set hours, attend meetings, and have a more clearly defined job description that 
requires workers to remain in the office.    
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Results also showed that socioeconomic variables are significantly related to 
telecommuting.  Findings indicate that those with higher household incomes are slightly more 
inclined to work from home (p=.000).  This may be hard to explain.  One reason could be that 
there is a correlation between income and households with 2 adults.  If one spouse is the 
breadwinner of the household, the other spouse may be free to be flexible with his or her work 
schedule, if he or she even works at all.  In line with previous research, males were slightly more 
likely to telecommute than females.  Age was also found to have a positive association with 
telecommuting.  This is at odds with the stated hypothesis that age has little effect on behavior.   
Consistent with prior empirical findings, education was found to be a major influence on 
telecommuting.  Both models indicate that those with college and graduate level educations are 
much more likely to commute than those with only a high school education (at p=.000 in both 
main effects models).  Looking at household type, the results confirm the expected outcome.  
Single adults without children and married adults with young children were found to work from 
home more often.  Unexpectedly, single parents with older children were more likely to 
telecommute than dual parent households with older children.  There may be an issue of different 
lifestyles embedded in these household types.  A lot of single adults lead alternative lifestyles 
and have more choices when it comes to working patterns.  Married adults with young children, 
on the other hand, would be likely to work from home in order to take care of their children.  It is 
not clear why single parent households with older children had a positive effect on 
telecommuting.  However, this may be correlated with the need of many single parents to work 
more than one job.  
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Table 4: Results from Binary Logistic Regression (Constituent Effects Model) N=23,461 
 
Summary Statistics                                 Chi-square R-Square df Sig. 
Step 1 Model   1586.849   40 .000 
  Cox & Snell    .065 
Hosmer/Lemeshow  20.688   8 .008 
Goodness of Fit 
 
 Variable  
 
NHTS Data Source 
 
B 
 
S.E. 
 
Wald 
 
df 
 
Sig. 
 
Exp(B) 
 
Access Web From Home  WEBHOME .577 .075 59.784 1 *.000 1.780 
Access Web From Work WEBWORK .831 .062 179.761 1 *.000 2.295 
Work Full-Time WKFTPT -.606 .066 85.513 1 *.000 .545 
Household Family Income HHFAMINC .040 .007 37.070 1 *.000 1.041 
Household Vehicle Count HHVEHCNT -.105 .024 18.647 1 *.000 .900 
Access to Rail  RAIL .240 .092 6.738 1 *.009 1.271 
Live in an Urban Area URBAN -.093 .062 2.225 1 .136 .911 
Male  R_SEX .185 .049 14.202 1 *.000 1.204 
Age  R_AGE .016 .002 58.509 1 *.000 1.017 
Miles to Work  DISTTOWK .007 .003 7.108 1 *.008 1.007 
Commute Time  TIMETOWK .001 .002 .283 1 .595 1.001 
Single, no children SINGLE .382 .089 18.426 1 *.000 1.465 
Parent, young child P_YOUNGC .350 .064 29.610 1 *.000 1.420 
Single Parent, young child SP_YNGC .230 .338 .462 1 .497 1.258 
Single Parent, older child  SP_OLDCH .445 .142 9.802 1 *.002 1.561 
# HH Cell Phones  TELCELL .536 .227 5.579 1 *.018 1.709 
# HH Land Lines  TELLAND .742 .223 11.075 1 *.001 2.101 
# Total HH Telephones  TELTOTL -.411 .223 3.412 1 .065 .663 
Less than High School Education  PRIMARY -.108 .152 .509 1 .476 .897 
College Education COLLEGE .649 .070 87.204 1 *.000 1.914 
Graduate School Education  GRAD .960 .081 141.225 1 *.000 2.612 
Boston CMSA 1122 -.316 .166 3.620 1 .057 .729 
Chicago CMSA 1602 -.132 .156 .716 1 .398 .876 
Cincinnati CMSA 1642 .403 .262 2.368 1 .124 1.496 
Cleveland CMSA 1692 -.107 .227 .222 1 .637 .898 
Dallas CMSA 1922 .152 .181 .702 1 .402 1.164 
Denver CMSA 2082 .414 .184 5.049 1 *.025 1.513 
Detroit CMSA 2162 -.100 .185 .293 1 .588 .905 
Houston CMSA 3362 -.322 .236 1.863 1 .172 .725 
Los Angeles CMSA 4472 -.027 .125 .048 1 .826 .973 
Miami CMSA 4992 -.256 .255 1.009 1 .315 .774 
Milwaukee CMSA 5082 .190 .272 .487 1 .485 1.209 
NYC CMSA 5602 .024 .099 .061 1 .806 1.025 
Philadelphia CMSA 6162 -.221 .184 1.444 1 .229 .802 
Portland CMSA 6442 -.104 .262 .159 1 .690 .901 
Sacramento CMSA 6922 .018 .248 .005 1 .943 1.018 
San Francisco CMSA 7362 .351 .124 7.962 1 *.005 1.421 
Seattle CMSA 7602 .305 .169 3.253 1 .071 1.357 
Washington D.C. – Balt CMSA 8872 -.231 .157 2.170 1 .141 .794 
Constant Constant -4.735 .175 731.558 1 *.000 .009 
a  Variable(s) entered on step 1: WEBACC, WEBHOME, WEBWORK, WKFTPT, HHFAMINC, HHVEHCNT, RAIL, 
URBAN, R_SEX, R_AGE, DISTTOWK, TIMETOWK, SINGLE, P_YOUNGC, SP_YNGC, SP_OLDCH, TELCELL, 
TELLAND, TELTOTL, PRIMARY, COLLEGE, GRAD, BOSTON, CHICAGO, CINCI, CLEVE, DALLAS, DENVER, 
DETROIT, HOUSTON, LOSANG, MIAMI, MILWAUK, NYC, PHILA, PORTLAND, SACRAM, SANFRAN, SEATTLE, DC. 
*Significant at p<.05 
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Table 5: Results from Ordinal Logit Regression (Constituent Effects Model) N=23,451 
 
Summary Statistics                                 Chi-square R-Square df Sig. 
Step 1 Model   1557.706   40 .000 
  Cox & Snell    .064 
Goodness of Fit  46645.668  46844 .000 
 
Variable  NHTS Data Source Estimate Std. Error Wald df Sig.
Telecommuting (Never)¹ [WKFMHMXX = 0] 4.731 .174 736.524 1 .000
Infrequent Telecommuting [WKFMHMXX = 1] 5.421 .176 949.217 1 .000
Access Web From Home  WEBHOME .557 .074 56.235 1 *.000
Access Web From Work WEBWORK .809 .062 172.092 1 *.000
Work Full-Time WKFTPT -.642 .065 98.531 1 *.000
Household Family Income HHFAMINC .036 .007 30.011 1 *.000
Household Vehicle Count HHVEHCNT -.097 .024 16.246 1 *.000
Access to Rail  RAIL .215 .092 5.422 1 *.020
Live in an Urban Area URBAN -.093 .062 2.233 1 .135
Male  R_SEX .185 .049 14.158 1 *.000
Age  R_AGE .017 .002 65.444 1 *.000
Miles to Work  DISTTOWK .007 .002 8.070 1 *.005
Commute Time  TIMETOWK .001 .002 .067 1 .795
Single, no children SINGLE .373 .089 17.658 1 *.000
Parent, young child P_YOUNGC .356 .064 30.521 1 *.000
Single Parent, young child SP_YNGC .239 .337 .504 1 .478
Single Parent, older child  SP_OLDCH .446 .142 9.905 1 *.002
# HH Cell Phones  TELCELL .382 .232 2.706 1 .100
# HH Land Lines  TELLAND .607 .228 7.067 1 *.008
# Total HH Telephones  TELTOTL -.258 .228 1.284 1 .257
Less than High School Education  PRIMARY -.142 .152 .871 1 .351
College Education COLLEGE .652 .069 88.513 1 *.000
Graduate School Education  GRAD .954 .081 139.708 1 *.000
Boston BOSTON -.296 .166 3.167 1 .075
Chicago CHICAGO -.134 .157 .729 1 .393
Cincinnati CINCI .411 .260 2.508 1 .113
Cleveland CLEVE -.099 .226 .193 1 .661
Dallas DALLAS .166 .180 .845 1 .358
Denver DENVER .398 .184 4.665 1 *.031
Detroit DETROIT -.078 .183 .182 1 .669
Houston HOUSTON -.332 .238 1.956 1 .162
Los Angeles LOSANG .007 .124 .003 1 .953
Miami MIAMI -.216 .252 .736 1 .391
Milwaukee MILWAUK .178 .272 .429 1 .512
NYC NYC .022 .099 .048 1 .827
Philadelphia PHILA -.213 .184 1.336 1 .248
Portland PORTLAND -.084 .260 .105 1 .746
Sacramento SACRAM .025 .247 .010 1 .921
San Francisco SANFRAN .333 .124 7.208 1 *.007
Seattle SEATTLE .281 .170 2.717 1 .099
Washington D.C. - Balt DC -.192 .156 1.510 1 .219
Link function: Logit. 
*Significant at p<.05 
¹Non-commuters include those who answered “no” to previous question on telecommuting 
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Table 6: Correlations among Transportation Variables 
Commute 
time 
Miles to 
work 
Vehicles in 
HH 
Urban Rail 
Commute time Pearson Correlation 1 .825 -.010 -.036 .136
  Sig. (2-tailed) . .000 .112 .000 .000
  N 24562 24562 24562 24562 24562
Miles to work Pearson Correlation .825 1 .067 -.132 .016
  Sig. (2-tailed) .000 . .000 .000 .012
  N 24562 25432 25432 25432 25432
Vehicles in hh Pearson Correlation -.010 .067 1 -.186 -.098
  Sig. (2-tailed) .112 .000 . .000 .000
  N 24562 25432 25432 25432 25432
Urban  Pearson Correlation -.036 -.132 -.186 1 .174
  Sig. (2-tailed) .000 .000 .000 . .000
  N 24562 25432 25432 25432 25432
Rail Pearson Correlation .136 .016 -.098 .174 1
  Sig. (2-tailed) .000 .012 .000 .000 .
  N 24562 25432 25432 25432 25432
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Geographically, both main effects models reported that living and working in Denver and 
San Francisco had a positive relationship with telecommuting.  These metro areas are similar in 
the sense that they are located in the western part of the country and have benefited from 
population growth and new job creation in recent times as many older, industrial cities have been 
declining.  The San Francisco Bay Area is especially entrenched in the technology sector, so it 
would be expected that a large percentage of workers would have the skills needed to work from 
home and also that a large percentage of businesses would benefit in terms of productivity and 
efficiency in allowing employees to telecommute.  
After looking at the effects of independent variables on telecommuting behavior, there 
were questions about the impact of access to the internet.  As the most pervasive trend in 
personal telecommunications in the past few years, access to the internet in the home has been 
shown to have a significant positive effect on telecommuting as well as frequency of 
telecommuting.  The inclusion of product terms or interaction variables, involving internet access 
and other significant independent variables, will offer a more accurate estimation of the 
relationships and explain more of the variation in the dependent variable.   
Looking back at Table 3, interaction variables were created for with internet access at 
home and CMSA, access to rail, gender, education, and full-time work status.  The variables 
were selected because of expected relationships and significance in the constituent models.  After 
running both binary logistic and ordinal regression models with interaction variables included in 
a stepwise fashion, conclusive interaction models were established with variables that maintained 
significance.  See Table 7 and Table 8 for details.   
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Table 7: Results from Binary Logistic Regression (Interaction Model) 
 
Summary Statistics                                 Chi-square R-Square df Sig. 
Step 1 Model   1621.297   60 .000 
  Cox & Snell    .067 
Hosmer/Lemeshow  23.804   8 .002 
Goodness of Fit 
 
Variable  NHTS Data Source B S.E. Wald df Sig. Exp(B)
Access Web From Home  WEBHOME .167 .147 1.295 1 .255 1.182
Access Web From Work WEBWORK .819 .062 173.844 1 *.000 2.268
Work Full-Time WKFTPT -.835 .127 43.352 1 *.000 .434
Household Family Income HHFAMINC .040 .007 37.373 1 *.000 1.041
Household Vehicle Count HHVEHCNT -.105 .024 18.605 1 *.000 .900
Access to Rail  RAIL -.328 .246 1.783 1 .182 .720
Live in an Urban Area URBAN -.085 .062 1.848 1 .174 .919
Male  R_SEX .182 .049 13.585 1 *.000 1.199
Age  R_AGE .016 .002 56.799 1 *.000 1.016
Miles to Work  DISTTOWK .008 .003 8.520 1 *.004 1.008
Commute Time  TIMETOWK .001 .002 .066 1 .798 1.001
Single, no children SINGLE .385 .089 18.584 1 *.000 1.469
Parent, young child P_YOUNGC .348 .064 29.192 1 *.000 1.417
Single Parent, young child SP_YNGC .228 .339 .453 1 .501 1.256
Single Parent, older child  SP_OLDCH .443 .142 9.691 1 *.002 1.557
# HH Cell Phones  TELCELL .526 .229 5.279 1 *.022 1.692
# HH Land Lines  TELLAND .731 .225 10.576 1 *.001 2.078
# Total HH Telephones  TELTOTL -.401 .225 3.192 1 .074 .670
Less than High School Education  PRIMARY -.105 .152 .478 1 .489 .900
College Education COLLEGE .653 .070 87.867 1 *.000 1.921
Graduate School Education  GRAD .956 .081 139.649 1 *.000 2.603
Boston BOSTON -.733 .531 1.911 1 .167 .480
Chicago CHICAGO -.016 .402 .002 1 .968 .984
Cincinnati CINCI .879 .421 4.360 1 *.037 2.408
Cleveland CLEVE -.694 .597 1.350 1 .245 .500
Dallas DALLAS -1.722 1.026 2.819 1 .093 .179
Denver DENVER -.221 .611 .131 1 .718 .802
Detroit DETROIT .050 .405 .015 1 .902 1.051
Houston HOUSTON -.516 .520 .983 1 .321 .597
Los Angeles LOSANG .061 .300 .042 1 .837 1.063
Miami MIAMI .219 .559 .154 1 .695 1.245
Milwaukee MILWAUK -.048 .601 .006 1 .937 .953
NYC NYC -.093 .235 .157 1 .692 .911
Philadelphia PHILA .095 .442 .047 1 .829 1.100
Portland PORTLAND -1.195 1.014 1.388 1 .239 .303
Sacramento SACRAM -.107 .739 .021 1 .884 .898
San Francisco SANFRAN .082 .329 .063 1 .802 1.086
Seattle SEATTLE -.094 .525 .032 1 .858 .910
Washington D.C. - Balt DC -.121 .428 .080 1 .777 .886
Access to Web*Boston  WEBBOST .456 .559 .665 1 .415 1.578
Access to Web*Chicago WEBCHIC -.114 .437 .068 1 .795 .893
Access to Web*Cincinnati WEBCINCI -.720 .535 1.810 1 .178 .487
Access to Web*Cleveland WEBCLEVE .721 .646 1.246 1 .264 2.057
Access to Web*Dallas WEBDAL 2.048 1.043 3.855 1 *.050 7.750
Access to Web*Denver  WEBDENV .741 .641 1.337 1 .248 2.098
Access to Web*Detroit  WEBDETR -.178 .454 .154 1 .695 .837
Access to Web*Houston  WEBHOUST .252 .583 .187 1 .666 1.287
Access to Web*Los Angeles  WEBANGEL -.087 .329 .070 1 .791 .917
Access to Web*Miami  WEBMIAMI -.547 .628 .759 1 .384 .579
Access to Web*Milwaukee  WEBMILW .302 .675 .201 1 .654 1.353
Access to Web*New York City  WEBNYC .158 .256 .379 1 .538 1.171
Access to Web*Philadelphia  WEBPHILA -.366 .486 .568 1 .451 .694
Access to Web*Portland  WEBPORTL 1.247 1.050 1.409 1 .235 3.479
Access to Web*Sacramento  WEBSACR .157 .784 .040 1 .841 1.170
Access to Web*San Francisco  WEBSANFR .332 .354 .878 1 .349 1.394
Access to Web*Seattle  WEBSEAT .469 .554 .717 1 .397 1.599
Access to Web*Washington DC WEBDC -.122 .460 .070 1 .791 .885
Access to Web*Access to Rail WEBRAIL .675 .265 6.501 1 *.011 1.965
Access to Web*Work Full-Time  WEBFT .302 .145 4.355 1 *.037 1.353
Constant  Constant -4.472 .194 532.190 1 *.000 .011
*Significant at p<.05 
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Table 8: Results from Ordinal Logit Regression (Interaction Model) 
 
Summary Statistics                                 Chi-square R-Square df Sig. 
Step 1 Model   1590.264   60 .000 
  Cox & Snell    .066 
Goodness of Fit  48435.110  46824 .000 
 
Variable  NHTS Data Source Estimate Std. Error Wald df Sig.
Telecommuting (Never) [WKFMHMXX = 0] 4.490 .193 542.584 1 .000
Infrequent Telecommuting [WKFMHMXX = 1] 5.181 .194 711.560 1 .000
Access Web From Home  WEBHOME .180 .145 1.542 1 .214
Access Web From Work WEBWORK .798 .062 166.610 1 *.000
Work Full-Time WKFTPT -.846 .126 45.449 1 *.000
Household Family Income HHFAMINC 3.585E-02 .007 30.146 1 *.000
Household Vehicle Count HHVEHCNT -9.756E-02 .024 16.278 1 *.000
Access to Rail  RAIL -.341 .245 1.941 1 .164
Live in an Urban Area URBAN -8.418E-02 .062 1.840 1 .175
Male  R_SEX .182 .049 13.616 1 *.000
Age  R_AGE 1.716E-02 .002 64.049 1 *.000
Miles to Work  DISTTOWK 7.823E-03 .003 9.435 1 *.002
Commute Time  TIMETOWK -1.630E-05 .002 .000 1 .994
Single, no children SINGLE .375 .089 17.745 1 *.000
Parent, young child P_YOUNGC .353 .064 30.069 1 *.000
Single Parent, young child SP_YNGC .238 .337 .497 1 .481
Single Parent, older child  SP_OLDCH .444 .142 9.835 1 *.002
# HH Cell Phones  TELCELL .365 .234 2.432 1 .119
# HH Land Lines  TELLAND .589 .230 6.558 1 *.010
# Total HH Telephones  TELTOTL -.241 .230 1.104 1 .293
Less than High School Education  PRIMARY -.140 .152 .844 1 .358
College Education COLLEGE .656 .069 89.126 1 *.000
Graduate School Education  GRAD .951 .081 138.273 1 *.000
Boston BOSTON -.726 .531 1.874 1 .171
Chicago CHICAGO 7.726E-03 .401 .000 1 .985
Cincinnati CINCI .844 .422 3.990 1 *.046
Cleveland CLEVE -.726 .604 1.446 1 .229
Dallas DALLAS -1.719 1.023 2.821 1 .093
Denver DENVER -.213 .607 .122 1 .726
Detroit DETROIT 7.939E-02 .398 .040 1 .842
Houston HOUSTON -.484 .513 .888 1 .346
Los Angeles LOSANG 7.648E-02 .298 .066 1 .797
Miami MIAMI .230 .556 .171 1 .679
Milwaukee MILWAUK -6.071E-02 .602 .010 1 .920
NYC NYC -6.236E-02 .232 .072 1 .788
Philadelphia PHILA .103 .442 .055 1 .815
Portland PORTLAND -1.192 1.010 1.392 1 .238
Sacramento SACRAM -6.159E-02 .724 .007 1 .932
San Francisco SANFRAN 7.620E-02 .329 .054 1 .817
Seattle SEATTLE -8.280E-02 .521 .025 1 .874
Washington D.C. - Balt DC -.116 .429 .074 1 .786
Access to Web*Boston  WEBBOST .472 .559 .713 1 .399
Access to Web*Chicago WEBCHIC -.146 .436 .112 1 .738
Access to Web*Cincinnati WEBCINCI -.664 .535 1.543 1 .214
Access to Web*Cleveland WEBCLEVE .771 .652 1.400 1 .237
Access to Web*Dallas WEBDAL 2.058 1.040 3.915 1 *.048
Access to Web*Denver  WEBDENV .709 .637 1.238 1 .266
Access to Web*Detroit  WEBDETR -.188 .447 .176 1 .675
Access to Web*Houston  WEBHOUST .197 .579 .116 1 .734
Access to Web*Los Angeles  WEBANGEL -6.333E-02 .327 .038 1 .846
Access to Web*Miami  WEBMIAMI -.508 .623 .664 1 .415
Access to Web*Milwaukee  WEBMILW .302 .675 .200 1 .654
Access to Web*New York City  WEBNYC .117 .254 .212 1 .645
Access to Web*Philadelphia  WEBPHILA -.365 .486 .563 1 .453
Access to Web*Portland  WEBPORTL 1.265 1.046 1.462 1 .227
Access to Web*Sacramento  WEBSACR .114 .770 .022 1 .883
Access to Web*San Francisco  WEBSANFR .317 .355 .801 1 .371
Access to Web*Seattle  WEBSEAT .428 .551 .601 1 .438
Access to Web*Washington DC WEBDC -7.992E-02 .460 .030 1 .862
Access to Web*Access to Rail WEBRAIL .659 .264 6.221 1 *.013
Access to Web*Work Full-Time  WEBFT .269 .143 3.524 1 .060
Link function: Logit. *Significant at p<.05 
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Results from the interaction models show some similarities as well as major differences 
from the constituent models.  Gender (Male), education, age, number of land line telephones, 
household family income, and miles to work all have a significant positive relationship.  The 
number of household vehicles and working full-time continued to have a significant negative 
relationship with telecommuting.   
Including interaction variables between internet access and many other variables causes 
home internet access to be non-significant as an independent variable.  Access to rail is also non-
significant as an independent variable.  Interestingly, working full-time still has a significant 
negative relationship with telecommuting and frequency of telecommuting while the interaction 
between home internet access and working full-time is insignificant.  This makes sense since 
those people working full-time who do have internet access would be more likely to 
telecommute and offset the negative effect of working full-time.  Interactions between home 
internet access and CMSA produce very different results from the constituent effect models.  San 
Francisco and Denver no longer have a significant relationship with telecommuting.  Among the 
interactions, home internet access in Dallas has a positive effect on whether or not people 
telecommute.  While Dallas is home to high-growth technology industries, there is no obvious 
explanation for this effect.  It is clear that significant coefficients lost significance once 
interactions were added to the model.  This indicates that these coefficients are estimates of 
particular trends of change in Y with changes in the independent variables.  Since they represent 
conditional relationships, it is possible that at this level, the effect of the independent variables 
on the dependent variables is non-significant.   
In comparing findings with the previous report by Drucker and Khattak (4), which 
evaluated frequency of telecommuting from the 1995 NPTS, results are mixed.  Both studies 
showed that educational attainment, age, annual household income, working part-time, number 
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of vehicles and access to rail were major factors in propensity to telecommute.  Both also 
reported that males, single households and 2-parent households with young children are more 
likely to telecommute.  Drucker and Khattak (4), however, found that rural areas and multiple 
vehicles in the home were more likely to induce telecommuting.  While this study found long 
commute times to have a positive relationship with working from home, they found evidence to 
the contrary.  These studies were similar in the sense that there were a number of outside 
unobserved characteristics inhibiting telecommuting.  
A main concern with the body of results is the issue of causality.  While many variables 
are significant associated with telecommuting, there is little evidence to prove that any 
independent variable is a sole predictor of behavior.  First, variables are imbedded in one 
another.  For example, number of vehicles increases with household income, which is largely the 
result of high levels of education.  While interaction variables attempt to dig further into the 
correlations between independent variables, there are some factors that were not included in the 
dataset such as job type and preference for telecommuting.  There is also the possibility that 
telecommuting is not the result of these predictors, but that some variables such as number of 
vehicles, web access at home, or number of telephone land lines, are a result of people choosing 
to telecommute.   
 
X.  Conclusions 
 This analysis was a follow up study to the Drucker and Khattak (2000) paper conducted 
using data from the 1995 NPTS.  Pushing forward the frontier of research on telecommuting 
behavior, this paper looked at the relationships between socioeconomic and household variables, 
travel characteristics, technological characteristics and the proclivity to telecommute, based on 
the 2001 NHTS.  Most importantly, ownership of and access to telecommunications were looked 
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at for the first time on the national scale.   Two different types of regression models were used to 
predict telecommuting behavior from constituent effects.  A binary logistic regression estimated 
whether people have worked from home in the past 2 months from the set of independent 
variables.  Similarly, an ordinal regression estimated frequency of telecommuting from the set of 
independent variables.  Interaction models looked further at the interaction between internet 
access from home and certain significant variables to explain more of the variation in the 
dependent variable.  The representative sample included working Americans, age 16 and over 
from all 50 States.  Results are therefore applicable to the working population.   
 Overall, the results showed major relationships between several key variables.  Income, 
age, distance to work, access to the internet at home and work, household cellular phones and 
number of land lines all had a positive relationship with telecommuting.  Also, single adults with 
no children and 2 adult households with small children were more likely to telecommute.  
Geographical location did not play a foremost role in choosing to work from home; however, in 
the constituent effects models, San Francisco and Denver exhibited higher likelihoods than other 
Consolidated Metropolitan Statistical Areas (CMSAs).  The interaction models revealed that 
Dallas may be a likely place for telecommuting in the future when more people have access to 
the internet.   
Most importantly, the new variables on telecommunications access had an enormously 
significant correlation with working from home, confirming the belief that greater market 
penetration of cellular phones and internet access among American households may lead to 
changes in the traditional workplace.  Some people may argue that the benefits of telecommuting 
already in the system since over 80% of Americans reported general access to the internet and 
65% reported access to the internet at home.  However, the number of new users is still 
increasing each year, there are still a large number of older working Americans who have limited 
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education in using computers, and the number of households using fast-speed internet 
connections is less than 15% (13).   
As employees are exposed to more user-friendly and affordable telecommunications 
products,  they may be more inclined to work from home to avoid increasing congestion on 
roadways and likely increased financial burdens of owning a car (gas, tolls, environmental 
impacts).  In order to help increase the number of people telecommuting, transportation policy 
must be a catalyst along with technology.  Policy-makers should attempt to provide accessible 
rail service to more Americans.  While the presence of rail might not influence people to start 
working from home, it does allow those people on their daily commute to perform work and 
communicate with colleagues directly from their seat. With the widespread use of wireless 
communication in PDAs and laptops, building wireless capabilities into public transportation can 
create huge advantages for riders.  Another area for policy makers to focus on is discouraging 
people from excessive car ownership and educating Americans on savings.  Those without cars 
are much more likely to work from home.  Rising gas prices may also influence households to 
forego the purchase of an additional automobile and choose to telecommute to work if that is an 
option for them. What may play the most deciding role in whether or not telecommuting 
becomes a tangible alternative to commuting to work is the attitude of management and 
administration towards providing more flexibility to its employees.   
There are several issues that should be addressed in future research. The state of 
telecommuting is heavily dependent on developments in technology and access to 
telecommunications innovation.   The speed of internet connections has increased tremendously 
in the past few years and continues to do so as cable, DSL, and now wireless access are 
becoming more available.  While the 2001 NHTS produced data on telephone and internet 
access, there was no distinction between different connection speeds to the internet from home or 
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work. It is likely that connection speed is a major factor in whether or not workers feel that they 
can work as quickly and efficiently from home.  According to the Nielson Ratings, only 17% of 
Americans have subscriptions to high speed cable and telephone connections. The remaining 
83% are still using modems with speed of 56K or less (15). 
Also, questions regarding GPS devices in vehicles, laptop computer usage, and other 
telecommunications devices would help paint a more complete picture of the effects of 
technology.  Another consideration is better reporting of geographic discrepancy.  CMSAs, while 
representing a diverse group of states and regions, include rural areas in between urban 
metropolitan areas.  Focusing on PMSA could be a good next step for future analysis.  The 
inclusion of data on occupational categories into a national sample is also important.  Some of 
the prior studies looked only at independent sectors such as IT or engineering.  Combining 
surveys from these studies with national data on traveler behavior could produce a cross-section 
analysis on the influence of job characteristics and workplace environment on telecommuting.   
 Finally, it is important to note that there is a lag factor in any research on the state of 
practice in areas of technology and transportation.  The data analyzed in this study was collected 
in 2001 and does not likely reflect the current levels of telecommuting.     
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